Abstract
Introduction

20
SnO 2 -based composites are commonly used materials for 21 gas sensing application. Simple SnO 2 is characterised by 22 low sensitivity and unsuitable selectivity to most of toxic 23 and explosive gases [1] [2] [3] . This objective causes the ne- The sensor is selective to ethanol over carbon monoxide and 41 hydrogen. The functional parameters are also found to be 42 very stable.
43
The introduction of Fe in SnO 2 thin films by means of 44 RGTO technique leads to the formation of the new ternary 45 compound Sn x Fe 1−x O y , which shows high response to CO 46 [8] . Maximum sensitivity (3. 2 for 500 ppm) was observed 47 for Fe content of 1. 8%.
48
Suitable low-temperature detection of CH 4 by ␣-Fe 2 O 3 49 (SO 4 2− , Sn) thick films as compared to other metal ox-50 ides was achieved by Chung and Lee [9] . As it was found, 51 ␣-Fe 2 O 3 (SO 4 2− , Sn) powders precipitated at different pH 52 values exhibited different microstructures.
53
Remarkably, that structural peculiarities of oxide materi-54 als such as phase composition, dispersity and morphology, 55 influence strongly the functional features (sensitivity, selec-56 tivity, long-term stability) of the corresponding gas sensors 57 [1, 10] . Moreover, type of sensitive layer (ceramic, thin film, 58 thick film) determines substantially a sensor performance as 59 well. But the fine structural features of an oxide system and 60 its activity in reduction-oxidation reactions are not com-61 monly taking into consideration. 
Electrical measurements in air
162
Electrical conductivity of the Fe 2 O 3 -SnO 2 thin film lay-163 ers with Fe:Sn = 1:9 and 1:1 is found to be considerably 164 lower as compared to the Fe 2 O 3 -SnO 2 (Fe:Sn = 9:1) com-165 posite and simple oxides in air (Fig. 2 ) . The [16] , humidity growth leads to 220 an increase in the number of oxygen vacancies that enhances 221 the chemisorption of oxygen and forms specific oxygen 222 sites. In synthetic air an increase of oxygen ions occurs at 223 the sensor surface when humidity is increased. The rise in 224 the number of available oxygen partners for ethanol in the 225 oxidation reaction causes enhancement of the sensor signal. 226 The thin film sensors are found to be more suitable for 227 detection of NO 2 ; meanwhile, the thick films demonstrate 228 good performance when detecting ethanol vapours. Note, 229 that the response values (dG/G) to oxidising gases of all the 230 sensors are very low as compared to individual oxides like 231 SnO 2 and In 2 O 3 . The response of the best material to 1 ppm 232 NO 2 does not exceed 0. 5 r. u. At lower NO 2 concentration 233 the signal is unstable and poorly reproducible (Fig. 4 ) (280-320 • C).
268
The dependence of the thick film sensor resistance vs. 
311
Mössbauer spectra of the ␣-Fe 2 O 3 -SnO 2 and ␥-Fe 2 O 3 -312 SnO 2 samples (annealing temperature 300-500 • C) repre-313 sent a broadened doublet, which is an evidence of superpara-314 magnetic Fe 2 O 3 particles (d ∼ 3-4 nm) formation. Thus, the 315 samples with Fe:Sn = 9:1 and 1:1 contain areas of highly 316 dispersive and poorly crystallised Fe 2 O 3 . The parameters 317 of the Fe 2 O 3 -SnO 2 spectra are different from the parame-318 ters, which are typical of the spectra of both ␣-Fe 2 O 3 and 319 ␥-Fe 2 O 3 bulk phases. However, the values of isomeric shift 320 (δ) and induction of magnetic field (B) of amorphous Fe 2 O 3 321 are closer to the parameters of cubic ␥-Fe 2 O 3 rather than 322 to trigonal ␣-Fe 2 O 3 that is in agreement with the EPR data 323 (Table 2 ). The coordination of Fe(III), which is specific of 324 cubic structure of unit cell (␥-FeOOH, ␥-Fe 2 O 3 ), preserves 325 within the Fe 2 O 3 amorphous phase. Considerable increase 326 of the quadrupole splitting (∆) values as compared to the 327 simple oxides is typical of the studied composites; it indi-328 cates that the crystal environment of Fe(III) points within the 329 Fe 2 O 3 matrix is strongly irregular in the presence of Sn(IV). 330 Two ways of alcohol (in particular, ethanol) molecule con-331 version are possible at oxide surface-dehydrogenation (1) 332 and dehydration (2) [6, 19] :
Besides, further oxidation of the formed products (fore-336 most, oxidation of H atoms) is also possible; it should result 337 in sensor response growth. Thus, the process (1) culiarities of microstructure) and dispersity.
391
As it was found out, the studied composites are charac- 
